(PGs) increase the intestinal fluid to result in diarrhea. Some laxatives are known to exert their actions partially by stimulating the PGs biosynthesis. On the other hand, it is well documented that nonsteroidal anti-inflammatory drugs (NSAID) inhibit markedly the PGs biosynthesis. Since endotoxin (ETX) also produces diarrhea similarly in all species of experimental animals, we investigated the effect of various NSAID and steroidal anti-inflammatory drugs (SAID) on ETX-induced diarrhea in mice. ETX given p.o. did not produce diarrhea, but it could induce it after parenteral administration, especially intravenous injection. All NSAID and SAID tested inhibited ETX-induced diarrhea at dose levels similar to or lower than those commonly producing an acute anti-inflammatory effect. The anti-diarrheal effects were found in not only acidic NSAID, but also in basic NSAID and SAID which did not inhibit ultraviolet erythema, acute death induced by arachidonic acid injection and PGs biosynthesis. Therefore, this test using ETX-induced diarrhea in mice may be used as a new and desirable method for screening or evaluating anti-inflammatory drugs. The mechanism of diarrhogenic action of ETX is poorly understood, but may be attributed to inhibition of PGs biosynthesis besides other unknown actions.
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The most widely accepted mechanism of action of non-steroidal anti-inflammatory drugs (NSAID) is the inhibition of pro staglandins (PGs) biosynthesis. One of the biological actions of PGs is to induce diarrhea, this being the most prominent side effect of PGs used to terminate pregnancy. PGs inhibit absorption and cause the secretion of water and electrolytes in the intestinal lumen of man and other species of animals (1-4). Similarly to PGs, laxatives such as senna (5), anthraquinones (6), diphenolic derivatives (7) and ricinoleic acid (8) are reported to inhibit the intestinal absorption of water and electrolytes, causing the increased net secretion. Beubler and Juan (9) to the procedure reported in a previous paper (13). Male dd strain mice, weighing 18-20 g, were given diet and water ad libitum before experiment, but not during testing. The animals were individually placed in a box with 20 compartments, the bottom of which was covered with a sheet of filter paper to facilitate the observation of the fecal state. Two hr later, the animals showing spontaneous diarrhea were excluded. ETX was administered via various routes in only normal mice without spontaneous diarrhea. After administration of ETX, the diarrhogenic effect was evaluated 4 times at 1 -hr intervals. The filter paper was exchanged after each evaluation. The formless and liquid stool with a stain on the filter paper was regarded as diarrhea. The result was expressed by the number of diarrhea) animals/animals tested. Each group consisted of 10 mice in all experiments.
2. Effect of some aspirin-like drugs on diarrhea induced by ETX and other diar rhogens in mice: Male mice of the same strain and body weight as mentioned above were used. After mice with spontaneous diarrhea were excluded by pre-observation for 2 hr under the untreated condition, various doses of aspirin-like drugs such as diclofenac-Na, indomethacin, phenylbu tazone and aspirin were administered p.o. Thirty min later, mice were administered each diarrhogen in a dose that induced diarrhea: ETX was given i.v., 2 mg/kg; pilocarpine s.c., 6 mg/kg; serotonin s.c., 10 mg/kg; PGE s.c., 1.5 mg/kg; and sennoside p.o., 20 mg/kg. After 2 hr, with the exception of 6 hr for sennoside, the effect of these diarrhogens was evaluated.
3. Effect of NSAID and SAID on ETX induced diarrhea in mice: The effect of acidic and basic NSAID and SAID on ETX-induced diarrhea was assessed in the same manner as the case of aspirin-like drugs. ED50 in the anti-diarrheal effect of each drug was calculated by the method of Litchfield and Wilcoxon.
4. Effect of NSAID and SAID on ultra violet erythema in guinea pigs: In groups of 5 male guinea pigs weighing 300-350 g, the test was carried out according to the method described by Winder et al. (14) . The skin of each animal was depilated at the ventro-lateral side 24 hr before the test. An adhesive tape with 3 small holes was applied on the depilated skin. Then the animals were irradiated with ultraviolet rays of a 400 W mercury lamp at a distance of 20 cm for 40 sec. Two hr later, the degree of erythema was scored as 1.0 (erythema with clear border), 0.5 (erythema with unclear border) and 0 (negligible erythema). The drug was regarded as effective when the total score of 3 areas was below 1.5. A half dose of a test drug was given i.p. 1 hr before irradiation, and the remaining half given immediately after irradiation.
5. Effect of NSAI D and SAID on acute death by arachidonic acid in rabbits: The i.v. injection of 1.4 mg/kg of arachidonic acid in rabbits causes acute death within a few min (15) . Male rabbits weighing 2.5-3.0 kg received p.o. each anti-inflammatory drug. Two hr later, arachidonic acid was admin istered i.v. to observe the protective effect from acute death. The minimum protective dose of each drug was calculated by the up and down method. 2. Effect of aspirin-like drugs on diarrhea induced by ETX and other diarrhogens in mice: The effect of typical NSAID, viz., diclofenac-Na, indomethacin, phenylbutaz one and aspirin, were first examined on diarrhea induced by the i.v. injection of 2 mg/ kg ETX. The drugs inhibited diarrhea dose dependently at doses lower than those which could exert an anti-inflammatory effect. The 50% protecting dose from diarrhea (ED50) was calculated for each drug (Fig. 1) . Next, the effect of these aspirin-like drugs on diarrhea induced by other diarrhogens such as pilocarpine, 5-HT, PGE2 and sennoside was examined in mice. The aspirin-like drug markedly inhibited only ETX-induced diar rhea, but not the diarrhea induced by other diarrhogens (Table 2) . On the contrary, atropine in a high dose and morphine inhibited the diarrhea induced by all diar rhogens tested. Atropine in a low dose inhibited completely the diarrhea induced by pilocarpine and incompletely that induced by PGE2 or ETX. This suggests that atropine in a high dose and morphine should non specifically inhibit the intestinal movement and so inhibit diarrhea. Methysergide, 20 mg/kg, partially inhibited the diarrhea induced by 5-HT, PGE2 and ETX. Fig. 2 [r=0.796, Log Y=(1.05 log x)-(0.17)].
On the other hand, most of the basic NSAID and all SAID did not inhibit both reactions, in spite of potent inhibition of ETX-induced diarrhea. •=Acidic NSAID, x=Basic NSAID.
Discussion
Not only acidic NSAID of aspirin-like drugs but also basic NSAID and SAID effectively inhibited ETX-induced diarrhea in mice at doses similar to or lower than those commonly producing an acute anti inflammatory effect, while the drugs did not inhibit the diarrhea induced by other diar rhogens such as pilocarpine, 5-HT, PGE2 and sennoside. Therefore, the inhibitory effect of these drugs on ETX-induced diarrhea may not be an action that is produced by their nonspecific effect such as spasmolytic action.
Fletcher et al. (16, 17) demonstrated the increased plasma PGs concentration follow ing i.v. administration of ETX in dogs and primates and showed that the therapeutic doses of NSAID given before and after administration of ETX prevented the increase in PGs. Herman and Vane (18) reported an increased release of PGs, mainly PGE2 and PGF2-, in the renal venous blood during ETX hypotension. Bult et al. described that there was a clear increase in the blood level of 6-keto-PGF1 s during ETX-induced hypo tension (19) and that ETX may promote the release of arachidonic acid to lead to the biosynthesis of prostacyclin (20) . Therefore, it is suggestive that a part of the biological actions of ETX is related to PGs release.
PGs inhibit absorption of water and electrolytes in the jejunum of man and animals, cause an increase in sodium and chloride flux from the blood to the intestinal lumen, and therefore, increase the intestinal fluid volume to produce diarrhea (21) . Laxatives such as ricinoleic acid, diphenolic laxatives and sennoside are also reported to inhibit absorption of water and electrolytes in the jejunum and colon and increase their transfer from the blood to the lumen which results in increased fluid volume (22) . Beubler and Juan (23) proved that diphenolic laxatives increase the PGE2 level in the perfusate of rat colon, and the pretreatment with indomethacin reduces the diarrhogenic effect of diphenolic laxatives. Awouters et al.
(10) suggested that NSAID inhibit the diarrhogenic effect of castor oil by depressing PGs biosynthesis. Therefore, it appears that ETX-induced diarrhea may be attributed partially to the release of PGs, and the inhibition of anti-inflammatory drugs on ETX-induced diarrhea may also be produced by inhibition of PGs biosynthesis.
Ultraviolet erythema in guinea pigs was inhibited potently by acidic NSAID, but not by most of the basic NSAI D and SAID which did not inhibit PGs biosynthesis directly (24). A number of investigators verified that erythema formation in the ultraviolet test is caused by the production of PGE2 (25, 26) and that intradermal injection of PGE2 leads to erythema (27, 28) . The acute death of rabbits by i.v. injection of arachidonic acid was also inhibited obviously by PGs bio synthesis inhibitors, acidic NSAID, but not by many basic N SAI D and SAID. Therefore, it is conceivable that both ultraviolet erythema and acute death by arachidonic acid may be induced by PGs biosynthesis.
Though many evidences mentioned above showed that ETX-induced diarrhea seems to be closely related with increased PGs bio synthesis, our results suggest that this diarrhea could not be explained only by PGs. ETX-induced diarrhea as well as both ultraviolet erythema and acute death was inhibited markedly by aspirin-like drugs of acidic NSAID. Proquazone (29) and GP 53633, which are basic compounds and reported to markedly inhibit PGs biosynthesis, also inhibited the ETX-induced diarrhea and the other two reactions. On the other hand, many other basic NSAI D and SAID which did not inhibit PGs biosynthesis could potently inhibit ETX-induced diarrhea, but not the other two reactions. Moreover, benoxaprofen, an acidic compound with a weak inhibitory action on PGs biosynthesis (30) , was potent and weak to inhibit ETX induced diarrhea and ultraviolet erythema, respectively. Therefore, it may be considered that the inhibition of ETX-induced diarrhea is produced by mechanisms other than the inhibition of PGs biosynthesis.
It has been proposed that PGs are mediators of the inflammatory response, and the effect of NSAID is correlated with their ability to inhibit PGs biosynthesis.
Some anti inflammatory drugs, however, do not inhibit PGs bioxynthesis directly. The mechanism of ETX-induced diarrhea is not clear, but there was a good correlation between the in hibitory actions on ETX-induced diarrhea and on ultraviolet erythema. Therefore, it is reasonable to believe that the test using ETX-induced diarrhea in mice is a new and desirable method for screening and evaluating anti-inflammatory agents. 
